The family Acetobacteraceae, proposed by Gillis and De Ley [1] , belongs to the class Alphaproteobacteria. At the time of writing, the family comprised 38 genera with validly published names (http://doi.namesforlife.com/10.1601/tx.856). Members of this family were isolated from samples collected from different environments such as soil [2, 3] , plants [4] , purified water [5] , a marine cyanobacterial mat [6] , a soda lake [7] , hot springs [8] [9] [10] [11] , blood [12] , an acidic habitat [13] , sediment [14] and an alcohol-containing habitat [15] . Members of the family Acetobacteraceae are Gram-stainingnegative and aerobic. Q-10 is found to be the predominant ubiquinone in the majority of the members of this family, although Q-9 may be predominant in certain members including Belnapia rosea [16] . This paper describes the polyphasic characterization of strain SYSU D8009
T isolated from a desert sample and its classification within the family Acetobacteraceae.
Samples were collected from a desert (24 18¢ 58.10 † N 38 30¢ 38.31 † E) in Saudi Arabia. Two grams of the sand sample were suspended into a conical flask containing 18 ml sterile water and several glass beads. The suspension was kept incubated in an orbital shaker (37 C, 200 r.p.m., 1 h). Following incubation, it was diluted 1000-fold with sterile water and 0.2 ml aliquots were spread on Reasoner's 2A (R2A; BD) agar plates adjusted to pH 7.0. The isolation plates were incubated at 37 C for 7 days. Single colonies were selected and purified on the same medium. From among these isolates, pure cultures of strain SYSU D8009 T were maintained on R2A agar and preserved as glycerol suspensions (20 %, v/v) at À80 C. The basal growth conditions of the strain for all experiments were maintained at pH 7.0 and 37 C, unless otherwise stated.
For phenotypic characterization, strain SYSU D8009 T was grown on R2A agar. Growth and microscopic morphological characteristics were observed using a light microscope (BH2; Olympus) and a transmission electron microscope (JEM-100CX-II; JEOL). Samples for transmission electron microscopy were prepared as described by Ming et al. [17] . The Gram reaction was tested by using a Gram Stain Solution kit (Shanghai Yeasen Biotechnology) and confirmed by the nonstaining method using 3 % KOH [18] . Cell motility was studied as turbidity development in a tube containing semi-solid medium [19] . Anaerobic growth was checked in a Whitley A45 anaerobic workstation. Growth at different temperatures was tested at 0, 4, 15, 28, 37, 45, 50, 55, 60 and 65 C. The salt tolerance limit for growth was observed in R2A agar with/ without supplementation of 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0 and 5.0 NaCl (%, w/v). The pH range for growth was tested from pH 4.0 to 10.0 (with intervals of 1.0 pH unit, prepared using the buffer system described by Nie et al. [20] ) in R2A agar for 7 days. Oxidase and catalase activities were determined by assessing the oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine [21] and the formation of bubbles on addition of 3 % H 2 O 2 , respectively. Cellulose, gelatin and starch hydrolysis, H 2 S production, milk peptonization and coagulation, nitrate reduction, degradation of Tweens (20, 40, 60 and 80) and urease activity were observed as described previously [22] [23] [24] . Analysis of photosynthetic pigments was performed as described by Yurkov et al. [25] . Further biochemical and physiological characteristics were determined with the API 20NE (bioM erieux), API ZYM (bioM erieux) and GenIII MicroPlate systems (Biolog) using the instructions provided by the manufacturers.
Cells of strain SYSU D8009
T were Gram-stain-negative, non-motile, aerobic and non-spore-forming. Colonies were irregular, opaque, convex and pink-rose in colour. Cells of strain SYSU D8009
T were coccoid in shape with diameter ranging between 0.6 and 0.9 µm (Fig. 1) . Growth was observed at 4-45 C and pH 4.0-8.0, with optimal growth at 28-37 C and pH 7.0. Strain SYSU D8009 T could also tolerate salt up to a concentration of 1.5 % (w/v) NaCl (optimum growth observed in the absence of NaCl). The strain was positive for oxidase, catalase and nitrate reduction, but negative for H 2 S production, urease activity, and milk coagulation and peptonization. The strain could hydrolyse gelatin and Tween 20, but not cellulose, starch, or Tweens 40, 60 or 80. In the absorption spectrum for analysis of photosynthetic pigments, except for a single characteristic peak at~4 88 nm (carotenoid), no major absorption maxima indicative of the presence of bacteriochlorophyll a was observed (Fig. S1 , available in the online Supplementary Material). Phenotypic properties useful for distinguishing strain SYSU D8009
T from members of related genera of the family Acetobacteraceae are listed in Table 1 . The detailed physiological characteristics of strain SYSU D8009
T is given in the genus and species descriptions below. Biomass for chemical and molecular studies of strain SYSU D8009
T was obtained from cultures grown in R2A broth medium for 7 days. Cells were checked for purity by spreading on R2A agar plates. Pure cultures were harvested and washed twice with distilled water, and finally freeze-dried. Respiratory quinones were extracted from lyophilized cells [26] , purified and analysed by HPLC [27] . Polar lipids were extracted, separated and examined by a two-dimensional TLC procedure on silica gel G 60 plates (Merck) [28, 29] . Cells for cellular fatty acids analysis were obtained by culturing strain SYSU D8009
T on tryptic soy agar (TSA; Difco) for 7 days. Cellular fatty acids were extracted, methylated and analysed following the instructions of the Sherlock Microbial Identification System (MIDI) version 6.1 and the TSBA6 database [30] . The genomic DNA G+C contents were determined by HPLC after enzymic degradation [31] .
The major respiratory quinone of strain SYSU D8009
T was found to be ubiquinone Q-10. The polar lipid profile of the strain comprised diphosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol and four unidentified aminolipids (Fig. S2 ). The major cellular fatty acids (>5 %) detected for strain SYSU D8009
T were summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c; 60.5 %), C 16 : 0 (11.0 %), summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c, 6.1 %) and C 18 : 1 2-OH (5.7 %). The detailed fatty acid profile of strain SYSU D8009 T is given in Table S1 . The genomic DNA G+C content of strain SYSU D8009
T was determined to be 71.6 mol%.
Genomic DNA of strain SYSU D8009 T was extracted as described previously [32] . Amplification of the 16S rRNA gene was done using the primer pair PA-PB (PA: 5¢-CAGAGTTTGATCCTGGCT-3¢; PB: 5¢-AGGAGGTGATC-CAGCCGCA-3¢) procured from Sangon Biotech. Amplification of the 16S rRNA genes was performed in a thermal cycler according to the following programme: 94 C initial denaturation for 5 min, followed by 32 cycles of denaturation at 94 C for 45 s, annealing at 56 C for 30 s and extension at 72 C for 1 min 30 s, and a final extension at 72 C for 10 min The amplicon was purified using a PCR purification kit (Sangon Biotech). Purified amplicons were cloned into Trans1-T1 chemically competent cells using pEASY-T1 vector. A few clones were selected and sequenced. Sequences obtained were quality-checked and assembled via the SeqMan program (DNAStar software). The phylogenetic relationship of strain SYSU D8009
T was determined after BLAST searches of the 16S rRNA gene sequences in NCBI [33] and the EzBioCloud server databases [34] . 16S rRNA gene sequences of closely related type strains were retrieved for multiple alignments (CLUSTAL X software package [35] ) and generation of phylogenetic dendrograms (MEGA version 7.0) [36] . Algorithms based on neighbour-joining [37] , maximum-parsimony [38] and maximum-likelihood [39] methods were used for reconstructing the phylogenetic trees. Evolutionary distances in the neighbour-joining dendrogram were calculated by the Kimura two-parameter model [40, 41] . The topology of each tree was evaluated by bootstrap analysis of 1000 replications [42] .
Comparison of the almost-complete 16S rRNA gene sequence of strain SYSU D8009
T with corresponding 16S rRNA gene sequences in the GenBank/EMBL/DDBJ and EzBioCloud server databases showed that the novel isolate shared <96 % sequence similarities with members of the 
Utilization of:
Acid production from: T clustered with the type species of the genera Paracraurococcus, Craurococcus and Crenalkalicoccus (Fig. 2) . Strain SYSU D8009
T also formed a closed cluster with the above-mentioned genera in the neighbourjoining and maximum-parsimony phylogenetic trees (Figs S3 and S4). To indicate its taxonomic position among all the members of the family Acetobacteraceae with validly published names, a phylogenetic tree reconstructed by the maximum-likelihood method was generated with all the curated sequences available in the SILVA database. This dendrogram (Fig. S5 ) also represented a distinct phylogenetic lineage of the strain SYSU D8009
T within the family Acetobacteraceae.
Besides low sequence similarities with related taxa, the phylogenetic trees demonstrated that strain SYSU D8009
T represents a distinct lineage within the family Acetobacteraceae (Figs 2, S3-S5 ). Strain SYSU D8009
T could also be differentiated physiologically from the other closely related genera by its growth at low temperature (4 C) and moderately acidic pH (pH 4) ( Table 1) . Unlike the genera Paracraurococcus and Craurococcus, bacteriochlorophyll a was not present in strain SYSU D8009
T . Strain SYSU D8009 T could liquefy gelatin, and was positive for the utilization of inositol, D-mannitol and D-sorbitol as sole carbon sources, which is not the case for Paracraurococcus ruber and Craurococcus roseus ( Table 1 ). While members of the genera Paracraurococcus and Craurococcus could produce H 2 S, hydrolyse starch and produce acid from arabinose, glucose, mannose and xylose, strain SYSU D8009
T was negative for these activities (Table 1 ). Further differences between strain SYSU D8009
T and the other related genera such as Roseomonas, Belnapia, Dankookia, Humitalea and Crenalkalicoccus are indicated in Table 1 . Based on the above observations, strain SYSU D8009
T merits recognition as a member of a novel species of a new genus within the family 
DESCRIPTION OF SICCIRUBRICOCCUS DESERTI SP. NOV.
Siccirubricoccus deserti (de.ser¢ti. L. gen. n. deserti of a desert, referring to the source of the sample used for isolation of the type strain).
Displays the following properties in addition to those described for the genus. Cells measure 0.6-0.9 µm in diameter after 7 days of growth at 37 C on R2A agar plates. The type strain, SYSU D8009 T (=CGMCC 1.15936 T =KCTC 62088 T ), was isolated from a desert sample in Saudi Arabia. The genomic DNA G+C content of the type strain is 71.6 mol%. 
